Summary: Salmonella control programs in pigs are usually based on serological tests. The major objective of this cross-sectional study was to investigate the correlation between the serological results and the bacteriological results of Salmonella diagnosis in pigs at the herd level and at the animal level. From 60 farrow-to-finish herds, serum samples and mesenterial lymph nodes from 30 fattening pigs were taken in the slaughterhouse. Antibodies were determined using an indirect mix-ELISA. Qualitative Salmonella isolation was carried out on the lymph nodes. From a representative number of isolates, serotypes were determined. At the herd level, a Spearman's rank correlation coefficient of 0.28 was calculated (p = 0.03). The OR between serology and bacteriology based on individual samples was 1.54 (0.83 -2.24). Associations were found between the serological and the bacteriological diagnosis, although not significant.
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Introduction: Salmonella in pork is one of the major sources for human salmonellosis. Most surveillance programs are based on serological tests carried out on blood samples taken at the slaughterhouse. It is important to know if serologically negative animals still can be carriers of Salmonella. The aim of present study was therefore to investigate the correlation between the serological and the bacteriological results for Salmonella diagnosis in blood samples and mesenterial lymph node samples taken at the slaughterhouse, at the individual level.
Materials and methods:
Sixty farrow-to-finish pig herds participated in this study. From each herd, 30 randomly selected pigs were sampled at the slaughterhouse. Individually numbered pigs were blood sampled at killing, mesenterial lymph nodes were collected from the same pigs after evisceration. Blood samples were transported to the laboratory where antibodies were determined in an indirect O 27 97 ORAL PRESENTATIONS ORAL PRESENTATIONS mix-ELISA combining the O-antigens 1, 4, 5, 6, 7, 9, 12 and 14 (Idexx) . Samples were determined as positive if the OD% was higher than 10%. Lymph nodes were collected in sterile bags and transported to the laboratory under refrigerated conditions. All lymph node samples were submitted to qualitative Salmonella isolation, using standard procedures. From a maximum of 20 samples per herd, one Salmonella isolate per sample was further identified. Identification at serotype-level was first performed by the polymerase chain reaction (PCR) assay using the Salmonella Typhimurium-specific primers MDH 31 and MDH 2 coding for malic acid dehydrogenase designed by Lin et al. (1999) . Isolates tested negative in the PCR-assay were serotyped according to the Kauffman-White Scheme, which uses Oand H-antigens (Popoff and Le Minor, 1992) . The association between serology and bacteriology at the herd level was quantified by means of a Spearman's rank correlation coefficient and at the individual pig level by means of odds ratio (OR). Pen was included as random effect for the analysis at the individual level (PROC NLMIXED SAS 8.02) because clustering is present when analysing results on pig level (Lo Fo Wong, 2001) .
Results:
The mean percentage (± SD) of positive samples per herd was 76.85 ± 24.0 % and 57.1 ± 36.6 % for the serology and the bacteriology, respectively. At the herd level, the correlation coefficient between serology and bacteriology was 0.28 (p = 0.03). An animal detected as serologically positive has more chance to be bacteriological positive than a serologically negative animal with an OR of 1.54 (0.83 -2.24) (p = 0.07). A serologically negative animal has less chance to be bacteriological positive, with an OR of 0.65 (0.35 -0.95) (p = 0.07). The serological results of the 12 most occurring serotypes are given in table 1.
Discussion:
The existing control programs for Salmonella in pigs in Denmark and Germany are using serological tests on meat-juice samples (Mousing et al., 1997; Osterkorn et al., 2001 ). However, major sources for carcass contamination are Salmonella carriers and Salmonella shedding animals. To be able to draw conclusions based on serological results, it is important to know if serologically negative animals can still be carriers of Salmonella and thus be a hazard for human health. Associations between serological and bacteriological diagnosis at the herd level are weak but significant. As seen in the results of the present study, a serologically negative animal has less chance to be bacteriological positive compared to a serologically positive animal, although not significant. This means that there is a trend that Salmonella carriers are detected by the serological tests used, although there still are some discrepancies between both tests. The majority, but not all of the isolated serotypes are detected by the indirect ELISA used. Since seroconversion is first detectable between 3 and 14 days -depending on the serotype -after an experimental infection, (Idexx, personal communication) , it is possible to isolate Salmonella when the animal is serologically negative. On the other hand, animals which are no longer carriers can still be serologically positive. The discrepancies between serological and bacteriological diagnosis should be taken into account when designing control programs to protect human health where rapid isolation techniques or PCR-tests would be more appropriate. 
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Conclusions:
At the individual level, associations were found between the serological and the bacteriological diagnosis for Salmonella, although they are not significant. These discrepancies should be taken into account when designing Salmonella control programs based on serology.
